This paper presents findings of a user perspective study on the impact of ICTs in rural India. The study is based on primary research conducted by the author in Dhar district of Madhya Pradesh, India. The aim of the primary research is to explore if ICTs can be deployed to enable the improvement of rural human capital and increase participation in market opportunities.
Introduction
There is growing consensus in the global community on the positive role of ICTs in the development process. The success story of India's ICT sector is well documented. So why question the impact of the ICT growth in India?
India accounts for over 17 percent of the world population and a third of the world's poor. An overwhelming majority of these live in the rural sector dependent on agriculture as their main livelihood (Datt and Ravallion, 2002; World Bank, 2001 ).
India's progress on poverty reduction will therefore have a significant impact on development at the global level. In recent literature, the views of the proponents of 'growth is sufficient' have been contested and come under intense criticism. The search for pro-poor growth has gained much support and momentum in the current literature (Kakwani and Pernia, 2000 , Baulch and McCullock, 2000 , Ravallion, 2004 , Paternostro et al, 2007 , Manning, 2007 . The evidence for the ICT sector -though very rudimentary and in much need of further research, suggests that the ICT growth in India may not be pro-poor (Tiwari, 2006) . The paper is therefore both timely and critical to exploring whether and how India's ICT growth is impacting the lives of the rural poor. The study is grounded in primary research conducted through field surveys in Dhar district of Madhya Pradesh. Dhar is considered as the pioneer in adopting ICT services for the rural sector in India. In the year 2000 the first ICT driven development project called Gyandoot was implemented here.
It is envisaged that the findings of the study will further the understanding of the much contested benefits -direct and indirect of ICT based projects in the selected rural areas. The key findings are examined within the 'ICT -Rural Poverty linkages' conceptual framework developed by the author (2006) . The objectives of the study are: (1) to build and assess the profiles of the beneficiary and the non-beneficiary cohorts of ICT driven rural development projects and (2) to identify causative, impeding and enabling factors in the successful spread of the project. These are examined in detail in the fieldwork analysis and the discussion section that follows.
The paper is organised in six sections. Following a brief introduction in section one, section two provides an overview of the current literature on the role of ICTs in developing countries. The context within which the primary research was undertaken is discussed next. Section three describes the project (Gyandoot) and the socioeconomic position of the region. The methodology for the study and the primary data analysis are given in section four. Section five presents a discussion on the wider debate on ICTs and rural poverty reduction based on the findings of the primary research. Conclusions of the study are outlined in section six.
Context and the current literature
Amidst growing evidence that ICT can play a constructive role in development (Hanna, 2008; Papaioannou and Dimelis, 2007; World Bank, 2006; Indjikian and Seigel, 2005; Tongia et al., 2005; Hongladarom, 2004; McNamara, 2003; Chapman et al., 2003; Heeks, 2002) this paper explores the impact of ICT growth on rural poverty in India. Given the increasing interest in the ICTs and the centrality of rural poverty reduction in India on the development agenda at the global level, this primary research is timely. The research explores the role of ICTs as enablers of development and ICTs excluding the most disadvantaged in rural India.
The 'digital-divide' underpins much of the ongoing discourse on whether ICT can be harnessed for mitigating poverty in developing countries. The proponents of ICTs (UNCTAD, 2003) consider ICTs as tools that can be used to provide the poor economic opportunities and improvement in human wellbeing. The conceptualisation of poverty in this paper is based on Sen's, (1985) Capability Approach. The poverty reduction impacts are therefore considered both in terms of economic dimensions such as the expansion of the employment potential and non-economic dimensions such as improvement in education, health and the living environment.
The World Bank (WDR, 2001 ) identified three critical areas in poverty reduction efforts: opportunity, empowerment and security. Since then vast amounts of resources have been invested (UNCTAD, 2003; 1, Hanna, 2008) Duncombe, 2006; Galloway and Mochrie, 2005; Duncombe and Heeks, 2002; Rhodes, 2002) , rural connectivity and rural-urban digital divide (Gamage et al., 2007; Ramirez, 2007; Bowonder et al., 2005; Narayanan et al., 2005; Nikam et al., 2004; Hartviksen et al., 2002; Huggins and Izushi, 2002) and rural education (Yu and Wang, 2006; Misra, 2006; Martin et al., 2001) to name a few. There is also growing literature on the use of ICTs in agriculture and health services in the rural sector. The literature highlights the successful ICT engagement through local entrepreneurs in manufacturing, e-commerce and e-education in particular. The not so successful transmission mechanisms are illustrated through linguistic barriers and the financial sustainability of the telecentres (Gamage et al., 2007) . In addition, Rhodes (2002) points to the poor skill base, insufficient receptivity and overall weak infrastructure to support ICTs in rural development in many African communities. The overall context though for the ICT driven services in the rural sector remains positive with many countries offering the services in the local dialect thus overcoming the language barrier.
1 This study looks into the rural sector in Finland and therefore does not belong to the ICTs in developing countries category, but provides useful insights into the applications of ICTs.
livelihoods framework using the case study of Botswana. It is suggested in his study that the direct benefits of ICTs for poverty reduction may be just marginal. A livelihoods approach based model is proposed that can be applied to build the social and political assets of the poor and strengthen the mechanisms that favour the poor.
Thus expanding the benefits the poor can derive from ICT led services. The present study assesses the benefits of the ICT services to examine the impact on the livelihoods capital and structures of the user population cohort.
A possible conceptual framework for ICT growth to be good for poverty is discussed in Tiwari (2006) . Figure 2 as indirect benefits A, B and C). The argument is grounded in the discourse contesting the view that growth in itself is sufficient for poverty reduction. It is argued (White and Anderson, 2001, Dagdeviren et al., 2001) that the share of the growth the poor draw depends on their initial share in the national income. By enhancing the share of the rural population in the national income through ICT inputs, ICT growth has the potential to disseminate the benefits of national economic growth to a wider population.
Within the context of rural India ICTs are being applied in numerous sectors to overcome the digital divide to reach the poor in mitigating poverty (PREM 3 2 This is grounded in the debate on the Capability approach to multi-dimensional poverty put forward by Sen (1999; 1,8) , 2002).
These include improving service delivery (Gujarat computerized milk collection) access to information and health care (InfoDev sponsored India Health Care Delivery Project in Andhra Pradesh), to empower the poor by increasing their use of government services and to provide security through access to microfinance (Swayam Krishi Sangam).
A detailed discussion on the potential role of ICT in India's development with a special focus on the rural sector is given in Singh (2002 Singh ( , 2004 Singh ( , 2006 . The study identifies extensive pathways of ICT deployment in the Indian rural sector. It then examines both static and dynamic efficiency gains as well as the envisaged reductions in the economic inequality and the social benefits that would follow. Singh (2006) defines static gains as those accruing one-time through efficient use of scarce resources. These include increases in operating efficiency as well as reduction in transaction costs. The transaction costs here are interpreted as costs of opportunism and rent seeking. He notes that opportunism is a consequence of information asymmetries as pointed by Williamson (1981) . ICTs by correcting the information asymmetry can remove opportunism and rent seeking, thus bring down the overall transaction costs. Dynamic gains are considered to be those arising from higher growth thus improving the overall consumption both in the present and in the future.
According to Singh (2006) ICTs can stimulate innovation, which is an important factor for economic growth within the endogenous growth models.
The ICT projects analysed in Singh's study are based on primary investigation of
The fieldwork by Kumar (2004) and Meera, et al. (2004) examines the performance of ICT projects in agriculture. Kumar's (2004) work is based on evaluation of the financial sustainability of India's largest rural ICT initiative the eChoupals. The eChoupals are distinct in their focus on the agricultural sector through providing the necessary crop and market related information to the farmers.
The study concludes that eChoupals can be useful and financially viable providing these are viewed as tools to enable the exchange of information. Meera et al. (2004) have examined three rural projects aimed at improving the information delivery systems in agriculture (Gyandoot, Warana and iKisaan). Meera et al. (2004) found that majority of the primary users were literate, male, young farmers though the rural-IT initiatives in India. Both demand and supply side factors of rural ICT uses are considered. Though, the demand side arguments are grounded in the conceptualisation of the potential benefits if the ICT implementations are successful.
The supply side analyses are based on the primary work. A useful insight into the applications of ICTs captures the potential benefits in education, health, market efficiency, employment, rural development, governance reform and entrepreneurship using both the demand and supply side constructs.
effective reach of a government project in marginal areas to the illiterate and poor is noted. The study concludes that the investigated projects were overall beneficial to the farmers. However, an area where much work remains to be done is the gender participation in rural ICT projects. The study observed poor engagement of women farmers in all three projects.
More recent case study based literature on ICT applications presents an overall encouraging picture. Bowonder and Boddu (2005) examine the role of public-private partnerships to reduce the digital divide in rural Tamil Nadu. The study reports a healthy uptake of services in the community covering the poor, middle and rich households. While some very positive evidence of the benefits being availed is provided, the overall study is based on the functioning of the providers. , attribute the success of ICTs in the traditional leather industry to: the reengineering of the design, manufacturing and marketing processes using ICTs, and to the systematic training of the local craftsman to adopt the technology. This highlights the centrality of the appropriate receptivity and skill of the users for ICT led initiatives to be successful. The finding resonates with Rhodes' (2002) earlier study of African communities.
The current literature grounded in both primary and conceptual investigations on ICTs in rural India appears to be expanding at a much higher rate into the supply side factors than into the understanding of the demand side. This study addresses the gap by situating the primary research to capture the perceptions and the understanding of the ICT benefits to the users in the rural areas. The objective as noted earlier is to study the impact of ICT driven projects on rural poverty. The investigation seeks to explore if ICTs can be deployed to enable the improvement of rural human capital and increase participation in market opportunities ? Further, what is the evidence at the grassroots level for ICTs as enabler of development as well as enhancer of capacity building at the individual, community and societal levels? The paper presents findings of the fieldwork conducted in the Dhar district of Madhya Pradesh.
The project
Since January 2000, a government owned computer network -Gyandoot has been launched in Madhya Pradesh. The objective is to improve the accessibility and use of government services by the rural poor. A brief description of the area -Dhar district, where the research was conducted along with some of its special socioeconomic characteristics is given below. The objectives and the delivery mechanisms of the project -Gyandoot are then described in detail. This is followed by a detailed discussion and analyses of the findings of the primary research. continue to be one of the worst in the country and remain a cause for concern. There is increasing awareness of the challenges facing the government in the delivery of an effective health service. In recent years there has been a concerted effort to expand the provision of public health services and improve their access in rural and urban areas.
Gyandoot was launched in the state on January 1, 2000, as the pioneering experiment taking ICTs into the rural sector in the country. The governmentsponsored initiative was set up to use innovative e-governance, e-commerce and eeducation to enable the development programmes. The specific project objectives were: to improve public access to government services, to improve the government functioning by introducing higher levels of accountability and transparency, to bridge 5 Bihar, Madhya Pradesh, Rajasthan and Uttar Pradesh. 6 Gujarat 9.6%, Maharashtra 8.0%, West Bengal 6.9 %, Tamil Nadu 6.2 %, Rajasthan 5.9% and Kerala 5.8% (GoI, 2001) the digital divide, to facilitate citizen-government partnership in social projects and to enhance livelihood opportunities.
An intranet kiosk network is the main delivery mechanism for the various services provided to meet the Gyandoot objectives. The information kiosks programmes, e-mail facility on social issues and transparency in government. The specific services provided by Gyandoot kiosks are summarised in Table 1 below. The focus of the primary work as noted earlier was to assess the extent to which the above services are being used and benefiting the rural population. The fieldwork was based on interviewing a user and a non-user cohort of the rural population residing in the catchment areas of the Gyandoot kiosks.
Fieldwork analysis
The fieldwork for this study took place within an overall progressive context with regards to the development initiatives being undertaken by the state government.
Hundred households comprising users and non-users of the Gyandoot services from three economic groupings were interviewed. Effort was made to select households from three economic categories -those below the poverty line, marginal and 'comfortable' -non-poor households. A comprehensive primary data set comprising two distinct categories, both in terms of methods deployed and content was obtained from each subject that was interviewed. The first category comprised quantitative information on the household members' literacy levels, livelihoods, ownership of economic assets and other demographic indices. The second set contained information on the usage of Gyandoot services and interviewee views on Gyabdoot services. Semi-structured, open-ended questions focusing on the subject's understanding of poverty and its causes were used to obtain primary qualitative data in the second category.
The fieldwork focuses on the: (a) socio-economic status of the beneficiaries and the non-beneficiaries -to find whether the poorest are able to access the benefits, which groups are least able to participate as well as which groups are able to avail the maximum benefits (b) the nature of benefits being availed -to study whether these are capacity building -through education, health services, skill enhancement; expanding market opportunities -through enabling access to buyers' and sellers' markets, market information, agriculture related information, or improving the knowledge and information base of the participants.
The purpose is to explore whether and how the Gyandoot Initiative is meeting the set objectives and most importantly who the beneficiaries are. It is expected that the outcome of this primary research will be threefold. First, further the understanding of the distribution of the benefits of ICT driven projects in the rural sector. Second, assist in exploring the linkages between such projects and rural multidimensional poverty. Third, provide evidence-based research outcomes for policy and governance framework that work and those that don't.
Samples of 100 households to include both the beneficiary and the nonbeneficiary cohort were surveyed in the selected project area. This was carried out through detailed semi-structured interviews.
The spread of users and non-users in the surveyed sample was around 40 percent and sixty percent (44 users and 58 non-users). The data for the first category
gives the user and non-user profiles in terms of income, education and occupation. In The profiles of the two groups shown in Table 2 and presence of distortions in the rural labour markets in developing countries (Bhagawati, 1971; Tiwari, 2001; Krishna et al. 2002; Dhar, 2007) . Two other trends emerged regarding the education levels of the interviewees' household. First, almost all female adults from user and non-user households were illiterate or at best educated up to class 3. Second, on a more encouraging note all children (male and female) were enrolled in primary or secondary school. Of the total sample surveyed, none were female users though two of the fifteen functional kiosks were run by female operators.
Gyandoot services' awareness, usage and user's views
The awareness and usage of Gyandoot services in the surveyed population of Dhar is indicated in Figure 1 The others were not as forthright in advertising and were surviving by using the kiosk as telephone booth and photocopying service.
The services shown in Figure 2 are based on Table 1 and represented by G1 to G16. G1 is the information on agricultural markets and commodities, G2 is caste certificate, G3 is income certificate, G 4 is domicile certificate, G5 is landlords' passbook of land rights and loans, G6 is land record (Khasra Nakal), G7 is Hindi email, G8 is E-education, G9 is advisory module, G10 is rural news, G11 is rural market information, G12 is matrimonial service, G13 is employment news, G14 is BPL family list, G15 is exam results via internet and G16 is information on other government schemes. A number of services such as -advice on problems related to 7 Here educated labour as the factor of production is being paid much less than its competitive market value -hence the presence of factor market imperfection.
all agricultural practices and advice on health issues did not take off at all. The kiosk operators reported that the users were not happy to substitute a 'machine' for a human being, preferring the face to face consultation and advice.
The sixteen services noted at the kiosks can be categorised into -Information and service enhancing: market opportunities, government schemes for development, agriculture related input and advise, matrimonial, Hindi-email and internet use, Entitlement enabling: land record certificates, caste certificates, domicile certificates, BPL list, exam results and Skill enhancing: computer courses.
The usage trend of the services is far grim than the awareness level of Gyandoot. Just 1-2 of the sixteen noted services are being used. The most used service was G 6: providing certificates for the land records (Khasra Nakal). The users found the maximum benefits through savings in time and money. The kiosks are able to provide the documentation for a minimal fixed fee. This not only saves time, effort and costs in commuting to the nearest government office but also avoids the practice of bribing the officials. The difference in the amount paid to the district officer varied from Rs 100 to Rs 500 per record as compared with the fixed amount of Rs 15 paid to the Gyandoot kiosk. This is of particular help to those below poverty line and marginal households earning minimum wages of approximately Rs 60 per day. G1  G2  G3  G4  G5  G6  G7  G8 G9 G10 G11 G12 G13 G14 G15 G16
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Source: Based on the author's fieldwork data
The usage pattern clearly indicates uptake of entitlement enabling services -in particular physical entitlement. The land records certificates are used to confirm the land ownership status. The entitlement is then used to avail a range of benefits and subsidised services. These include banking and financial assistance at consessional rates, subsidised agricultural and infrastructure inputs as well as numerous social welfare measures. The human capital and skill enhancing services listed in Gyandoot as e-education, healthcare and advice/information related modules were found to have negligible uptake. Information services related to market opportunities after an initial healthy usage level appeared to be much on the decline through a possible crowding out effect of the mobile technology. The farmers are able to get current market rates even if just one person from the village or a relative from another village visits the market. The information is communicated and shared in real time over the mobile phones, which have a high penetration in the region. The market information through the Kiosks on the other hand is not always current depending on when it is updated. The more efficient technology is therefore providing the demand for the market information thus diminishing the use of the Kiosks for this service.
The key findings from the users' views of the Gyandoot services are: poor information of Gyandoot services, lack of understanding and awareness of how some of the services can be helpful and low publicity of Gyandoot in the rural population.
These reinforce Rhodes' (2002) 
ICTs in the rural sector and poverty reduction
As noted earlier in section 2, the key findings of this fieldwork are examined within the 'ICT -Rural Poverty linkages' conceptual framework illustrated in Figure 2 below. The direct benefits of ICTs in the rural sector as also discussed in Section 2 are illustrated in Figure helping to increase participation and empowerment of excluded groups (direct benefit B) it has the potential to reduce income inequality. Further more, its most unique feature is its ability to narrow the digital divide that is inherent in its interface with the rural population with low literacy and skills. The conceptual benefits of ICT to poverty reduction and inclusive development though are linked to a variety of other factors.
These include: the integration of ICTs in the development policy to achieve the identified target and harnessing the role of ICTs as enabler of development as well as enhancer of capacity building at the individual, community and societal levels. The potential of the ICTs to reduce income inequality by increasing participation and empowerment of excluded groups indicated in the conceptual model (Figure 2) is also subjected to scrutiny through the field data. The theoretical perspective and rationale of the ICTs to enable the participation of the excluded groups remains strong. The user profile data in Table 2 in section 4 though unfolds a somewhat contrasting picture. The surveyed sample as noted in section 4 indicates that those with higher levels of income, literacy and land ownership are accessing the Gyandoot services more than those with lower literacy, incomes and land ownership. Further, there were no female users of Gyandoot services. This is partially explained through the sociological configuration of the rural communities in the region. First, as seen earlier all the females were at most educated up to class three -hence with very low literacy levels. Second and more importantly, the women in the marginal and poor households while worked alongside the male members of the house in the fields, going to the kiosks to get certificates etc. would be strictly outside their remit. The communities have a very deep understanding and clear categorisation of what jobs are done by whom. In addition, the distances of the kiosks from the villages could deter female participation. Though this aspect was neither explored nor did it surface in any of the interviews. Health related education would certainly be beneficial to the females in the rural community. The delivery mechanism and the content may need to be modified to emphasise the educational content for hygiene and prevention rather than medical advice to replace a doctor.
In its current format of delivery, Gynadoot services are unable to effectively engage the economically and socially disadvantaged groups as well as the female members. Again, despite a strong supply side market presence underpinned by a robust rationale for inclusive development, the outcome is far from being achieved.
Some noteworthy achievements of the Gyandoot initiative deserve mentioning. First, the model itself is a unique experiment of engagement with local community through a private locally selected individual to deliver the services. This not only encourages entrepreneurship in the rural sector but also provides the much needed stimulant in the employment market for the rural educated labour, albeit by a small factor. Second, the near elimination of hardships for the rural poor in terms of the costs -monetary and time as well as the bribes to the officials for obtaining the land record certificates was immensely appreciated by the users. Further, a large number of interviewees attributed illiteracy as the cause of poverty. Therefore the education services too could be provided to address the illiteracy concern of the population.
The project needs a well-researched strategy to realise its potential and achieve the outcomes to become an enabler of inclusive development in the rural sector.
Conclusion
Conceptually, the potential of the Gyandoot model to enable poverty reduction through education, health, expansion of market opportunities and information is strong. The outcomes though are far from being realised. Based on the information gathered through the field survey and the users' views, there is evidence of market imperfections through sluggish demand side factors and information asymmetries. This appears to be the main cause impeding the uptake of the majority of services being offered by Gyandoot as discussed in section 4. Overall there is a strong supply side market presence of the Gyandoot services but weak demand mostly rooted in poor information. While the possibilities for the ICTs to bridge the digital divide and improve the rural human capital remains undisputed, it is unlikely that the outcome can be realised without the appropriate stimulation of the demand side factors in the rural sector.
Areas where there has been notable success through the Gyandoot initiative are in providing invaluable physical entitlement enabling services and introducing a unique public -private partnership encouraging entrepreneurship in the local economy. The latter bears the potential to act as a stimulant to the rural labour market for the skilled labour. Both outcomes strengthen the livelihood structures and reinforce Duncombe's (2006) postulates.
The linkages with other Gyandoot services of education, health together with community engagement and the wider debate on entitlements and capabilities remain weak. Given the poor health indicators in the region, health education specifically to the rural females should be given attention to encourage the uptake of the services. Partnership with midwives and female community health workers to deliver the health related services could attract the female users to the kiosks. The information asymmetries that exist across all services can be addressed with a comprehensive campaign of door-to -door dissemination repeated at regular intervals. The survey team found people to be most receptive when talking to small groups and families rather than to large number of people in village meetings. The household level publicity has the added advantage of involving the women directly.
Overall, the uptake of the Gyandoot services is not at the optimum level. Given the sparse usage and information as indicated in the fieldwork, any assessment of the impact of the Gyandoot initiative will capture an incomplete data set. Before any meaningful impact and benefit assessment of the project can be carried out, it is essential to address the information asymmetries through better publicity and participatory workshops at regular intervals.
